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<© SUPERCONDUCTIVE WIRE AND CABLE HAVING HIGH CURRENT DENSITY, AND METHOD OF 
m PRODUCING THEM. 

rs 



© A superconductive structure comprising an oxide 
[Jj superconductive ceramic powder having a perovsktte 
{^structure and a metallic covering member or, prefer- 
Q ably, an Ag covering member which encloses said 
powder, wherein a compression oriented layer is 
ftt formed maintaining a thickness of greater than 5 *m 
^in which the C-axis direction of crystals of the pow- 
der is oriented perpendicularly to the lengthwise 
direction of the superconductive structure. The in- 



vention further deals with a method of producing the 
same. FIG. 1 
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SPECIFICATION 



V.. • StJPER CONDUCTING WIRE AND CABLE 

,.; V*** * HAVING HIGH CURRENT DENSITY, 

'V* '■' AND 

PROCESSES FOR FABRICATING THEM 

TECHNICAL FIELD 

This invention relates to superconducting wire and 
cable each having high current density, and to a process 
for fabricating them. 

BACKGROUND ART 

Generally, it is known that a compound having a 
perovskite structure and comprising Y-including rare 
earth element (hereinafter, indicated by a symbol R) , an 
alkaline earth metal (hereinafter, indicated by a symbol 
A>„ copper (Cu) and oxygen (O) (hereinafter, the 
compound being referred to as a superconducting 
ceramics) indicates superconductive phenomena at a 
temperature of 77"K which is able to be achieved by 
llquidal nitrogen. 

It is known that a process for fabricating a 
superconducting ceramics wire using the above-described 
superconducting ceramics powder includes the following 
steps •: ^ 

providing starting powders, i.e., an R 2 0 3 powder, an 
alkaline earth metal carbonate powder as the component 

and CuO powder, each having an average grain size of 
not greater than 10 compounding and mixing them in a 

predetermined compounding ratio, to obtain a mixed 
powder, calcining the mixed powder in the air or in an 
oxygenic atmosphere, at a temperature of from 850 to 
95Q°C to form a superconducting ceramics having a 
perovskite structure, and grinding the ceramics to 
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obtain powder of an average grain size of not greater 
than 10 fim, 

filling a pipe of silver (Ag) with the 
superconducting powder ground in the previous step, 
sealing the both ends of the pipe under vacuum, and 
subjecting the silver pipe filled with the ground powder 
to cold-drawings, e.g./ swaging, rolling with grooved 
rolls, processing with a die, or the like, to produce a 
wire having a diameter of not greater than 5 mm, 

heat-treating the wire in the air or an oxygenic 
atmosphere at sintering temperatures (for example, in 
the case of using Y-based ^superconducting ceramics 
oxide, the temperatures being within from 900 to 950°C) 
to produce a superconducting wire. 

Also, a process for fabricating a superconducting 
cable comprises the steps: 

bundling a plurality of such wires produced by 
cold-drawing, covering the bundled wires with a tube of 
Ag to form a cable, and then subjecting the cable to 
processing with a die, if required, to produce a 
superconducting cable. 

However, although critical current density, Jc, of 
superconducting wires and cables produced by the above- 
described conventional processes each indicates orders 
of 10 3 A/cm 2 , critical current density, Jc, of 
superconducting wires and cables for practical use each 
is necessary to be a-t least 10 4 A/cm 2 . 

A process for satisfying the thus requirement 
comprises the steps of: preparing a mono-crystalline of 
a superconducting ceramics having a perovskite 
structure, and fabricating a superconducting wire using 
the mono-crystalline in which an electric current sends 
therethrough perpendicularly to a C axial direction of 
the mono-crystalline, and the resulting superconducting 
wire having critical current density of greater than 
10 4 A/cm 2 can be produced (it is generally said that the 
above-described superconducting ceramics has high 
anisotropy of crystalline, and then an electric current 
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hardly sends along the C axial direction, but easily 
sends perpendicularly to the C axial direction, and the 
electric current along the C axial direction is not 
greater than about 1/100 of one perpendicularly to the C 
axial direction.) . Even when it is possible to produce 
experimentally thus mono-crystalline of the 
superconducting ceramics having a long-length wired- 
shape, it is impossible to produce industrially it at 
the present time. 

Also, in the case of the superconducting cable, 
although it is possible to produce a cable which 
comprises by bundling wires, the wires each comprising 
by filling an Ag sheath with superconducting mono- 
crystal fibers each having a perovskite structure, and 
each having a C axis whose direction of the mono- 
crystalline which is perpendicular to a longitudinal 
direction of the fiber, it is difficult to produce such 
mono-crystal fibers at the present time, and it is also 
impossible to produce a superconducting cable, 
comprising by bundling wires which are filled with the 
mono-crystal fibers.* 

DISCLOSURE OF THE INVENTION 

Accordingly, the present inventors have intensively 
investigated production of superconducting wires and 
cables each having critical current density of orders of 
10 4 A/cm2, and have found the following facts: 

(1) When the superconducting ceramics powder is 
subjected to molding under pressure to form a molded 
body, a layer in which the C axis of crystalline of the 
powder is oriented perpendicularly to a pressed face 
(hereinafter, the layer being referred to as a 
compressed oriented layer) is formed at a surface of the 
molded body. Thickness of the compressed oriented layer 
depends upon a pressure which is exerted on the layer by 
the molding operation. 
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(2> Orientation and thickness of the compressed 
oriented layer, which is formed at the surface of the 
molded body, are stable even when they are sintered by 
Eteat- treatment . 

(3) Such compressed oriented layer having 
thickness of not greater than 5 pm is formed at an inner 
face of an Ag sheath of the conventional superconducting 
wire filled the superconducting ceramics powder therein. 
It is considered that a superconductive electric current 
is mainly sent through the compressed oriented layer in 
which the C axis of the superconducting ceramics powder 
is oriented perpendicularly to a longitudinal direction 
of the superconducting wire. 

The present inventors have further investigated on 
the basis of such facts, and have found that the 
superconducting wire having a compressed oriented layer 
having a thickness of greater than 5 |lm, in which the C 
axes of all crystalline have the same direction each 
other which is perpendicular to a longitudinal direction 
of the wire, can be produced by subjecting a pipe filled 
with the superconducting ceramics powder to swaging and 
then rolling with grooved rolls, and further rolling the 
superconducting wire obtained by such drawing so that a 
reduction ratio becomes one greater than about 30%. The 
critical current density of the wire having the 
compressed oriented layer of a thickness of greater than 
5 |im can be improved so as to become a value of greater 
than 10 4 A/cm2. 

The present inventors have also found that a cable 
having the compressed oriented layer which is larger 
than the conventional one and having high critical 
current density can be produced by filling a pipe made 
of Ag with a plurality of superconducting wires, which 
is subjected to drawing without rolling operations, 
further drawing the pipe to form a cable comprising a 
superconducting ceramics filled therein as closely as 
possible, and as a final step, rolling the cable so that 
a reduction ratio becomes one greater than about 30%. 
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This invention has been made on the basis of the 'above- 
described discoveries. 

• It is a first object of this invention to provide a 
superconducting structural body, i.e., superconducting 
wires or cables, comprising an oxide based 
superconducting ceramics powder having a perovskite 
structure, and a covering body made of metals, 
preferably Ag, filling the oxide based superconducting 
ceramics powder therein, the superconducting structural 
body having a compressed oriented layer of thickness of 
greater than 5 Urn, in which the C axis of crystalline of 
the superconducting ceramics powder is oriented 
perpendicularly to a longitudinal direction of the 
superconducting structural body. 

It is a second object of this invention to provide 
a superconducting wire comprising an oxide based 
superconducting ceramics powder having a perovskite 
structure, and a covering body made of metals, 
preferably Ag, filling an oxide based superconducting 
ceramics powder therein, the superconducting wire having 
a compressed oriented layer of thickness of greater than- 
5 Hm, in which the C axis of crystalline of the 
superconducting ceramics powder is oriented 
perpendicularly to a longitudinal direction of the 
superconducting wire. 

It is a third object of this invention to provide a 
superconducting cable comprising a plurality of metals, 
preferably Ag-covered superconducting wires filled with 
an oxide based superconducting ceramics powder of a 
perovskite structure, and a pipe made of metals, 
preferably Ag, the superconducting cable having a 
compressed oriented layer of thickness of greater than 5 
Hmr in which the C axis of "crystalline of the 
superconducting ceramics powder is oriented 
perpendicularly to a longitudinal direction of the 
superconducting cable. 

It is a fourth object of this invention to provide 
a process for fabricating a superconducting structural 
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body having a compressed oriented layer of thickness of 
greater than 5 Jim, in which the C axis of crystalline of 
the superconducting ceramics powder "is oriented 
perpendicularly to a longitudinal direction of the 
superconducting structural body, the process comprising 
of rolling the superconducting structural body 
comprising an oxide based superconducting ceramics 
powder and an Ag-covering body filling the powder 
therein so that a reduction ration becomes one greater 
than about 30%. 

It is a fifth object of >this invention to provide a 
process for fabricating a superconducting wire, the 
process comprising the steps of: filling a sheath made 
of metals, preferably Ag with an oxide based 
superconducting ceramics powder of a perovskite 
structure, drawing the superconducting ceramics powder 
filled sheath to obtain a superconducting wire, rolling 
the superconducting wire obtained by the drawing 
operation, with a flat roll so that a reduction ratio 
becomes one greater than about 30%/ and heat-treating 
the wire rolled at sintering temperatures enough for 
sintering the superconducting ceramics. 

It is a sixth object of this invention to provide a 
process for fabricating a superconducting cable, 
comprising the steps of: filling a pipe made of metals, 
preferably Ag with a plurality of superconducting wires 
filled with an oxide based superconducting ceramics 
powder of a perovskite structure, drawing the pipe 
filled with a plurality of the superconducting wires to 
form a cable, rolling the cable with a flat roll so that 
a reduction ratio becomes one greater than about 30%, 
and heat-treating the rolled cable at sintering 
temperatures enough for sintering the superconducting 
ceramics . 

BRIEF DESCRIPTION OF DRAWINGS 
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Figures 1 through 4 show schematical perspective 
views of cross sections of superconducting wires each 
indicating high critical current density according to 
this invention, respectively; 

Figures 5 through 8 show schematical perspective 
views of each step of a flow chart of working 
superconducting cables according to this invention, 
respectively; and 

Figures 9 through 13 show charts of X-ray 
diffraction of a compressed oriented layer formed at a 
surface layer of a superconducting ceramics powder 
filled in a superconducting complex wire according to 
this invention, the charts being obtained by 
investigation of the layer, respectively. 

BEST MODE FOR CARRYING OUT THE INVENTION 

In this invention, not only Y-including rare earth 
elements based superconducting ceramics oxide but also 
Bi-based superconducting ceramics oxide such as 
BiSrCaCu20 y , Bi 2 Sr2Ca2Cu30 y , (Bi, Pb) SrCaCuOi .5-2, Tl- 
based superconducting ceramics oxide such as 
Tl2Ba2Ca 2 Cu 3 O x , Tl (Ba, Sr) 2 CaCuO, can be used as 
superconducting ceramics, as far as the superconducting 
ceramics has a perovskite structure. 

In this invention, there can be used, as a material 
for a metal covering body (sheath, pipe), for example, 
nickel alloys such as Inconel and Hastelloy, stainless 
steel, silver CAg) , or the like, which are generally 
used in the superconducting wires and cables. Of these, 
Ag is preferably used from a viewpoint of oxygen 
permeation and the like. There can be used, as a 
material for the Ag portion, not only pure Ag but also 
Ag-based alloys which contain one or more metals such as 
platinum (Pt) that do not react with the superconducting 
ceramics and give a good influence upon the strength of 
the superconducting wires in amounts not preventing' 
oxygen permeation . 
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Hereinafter, characteristics and advantages of this 
invention will be explained in greater detail, with 
reference to the best modes of this invention 
illustrated in the attached drawings. 

Figures 1 through 4 show schematical perspective 
views of cross sections of superconducting wires each 
indicating high critical current density according to 
this invention, respectively, reference numeral 1 
denotes a sheath made of Ag, numeral 2 denotes a 
compressed oriented layer of a superconducting ceramics 
powder, and numeral 3 denotes the superconducting 
ceramics powder. The above-described compressed 
oriented layer of the superconducting ceramics powder 
represents a layer in which the C axes of all 
crystalline of the powder have the same direction each 
other which is perpendicular to a longitudinal direction 
of the superconducting wire. The compressed oriented 
layer 2 is not restricted to a shape which is identical 
to the cross section of the superconducting wire as 
shown in Figures 2 and 4 . It may take a structure in 
which a peripheral portion extending in a 
circumferential direction of an inner face of the Ag 
sheath is the compressed oriented layer as shown in 
Figures 1 and 3, the peripheral portion being a part of 
the superconducting ceramics powder filled in the 
superconducting wires. In each of the cases of the 
wires shown in Figures 2 and 4, the superconducting 
ceramics powder is compressed from upper and lower sides 
at a reduction ratio of greater than about 30% to form a 
compressed oriented layer of a thickness of greater than 
5 \lm (in the case of Y based superconducting ceramics, 
the thickness being in the range of 5 to 150 Jim) at the 
inner face of the Ag sheath 1. 

In the case of wires shown in Figures 1 and 3, each 
of the compressed oriented layers is formed at the upper 
and lower sides of the inner faces of the sheath made of 
Ag, and a total thickness of the both layers is in the 
range of 10 to 300 Jim (in the case of Y based 
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superconducting ceramics), or greater than 300 Jim (in 
the case of Bi based superconducting ceramics and Tl 
based superconducting ceramics) . 

The superconducting wires each having a cross 
section illustrated in Figures 3 and 4 can be fabricated 
by the following steps: providing a composite pipe 
having a plurality of holes, filling the superconducting 
ceramics in the holes of the composite pipe, subjecting 
the composite pipe filled the superconducting ceramics 
therein to rolling with grooved roll to form a 
superconducting wire, and subjecting the superconducting 
wire rolled with grooved roll to rolling with a flat 
roll at a reduction ratio of greater than about 30%. 
The superconducting wires each having a cross section 
illustrated in Figures 3 and 4 can be also fabricated by 
bundling four superconducting wires each having a cross 
section of band-shape illustrated in Figure 1 or 2, or 
stacking two superconducting wires described above, and 
then compressing them. 

The cross sections of the superconducting wire 
having high critical current density of this invention 
are not restricted to ones which are shown in Figures 1 
through 4, and may take any desired cross section other 
than the above cases . 

The reason why the above-described superconducting 
wire drawn is further rolling at a reduction ratio of 
greater than about 30% will be explained below. 

In the superconducting wire comprising by filling 
conventional superconducting ceramics powders in an Ag 
pipe and drawing the Ag pipe, the superconducting 
ceramics powder is only filled therein as close as 
possible, and in this case, a thickness of a compressed 
oriented layer of the wire "is at most 5 ^m. In order to 
increase the thickness of the compressed oriented layer 
so as to be greater than 5 [lm, it is necessary that the 
superconducting wire drawn is further rolled at a 
reduction ratio of greater than about 30%, preferably 
50%. in this case, it is achieved to form a compressed 
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oriented layer having a thickness of greater than 5 p.m 
at an inner face of the Ag sheath. 

Meanwhile, the reduction ratio is represented by 
the following equation: 

Reduction Ratio = { (ho - h)/ho) x 100 (%) 
wherein ho denotes a diameter or thickness of 
superconducting ceramics filled structure prior to 
rolling, e.g., wire or flat-shaped wire, or the like, 
and h denotes a thickness of the structure after rolling 
with a flat roll. 

Rolling with a flat roll at a reduction ratio of 
greater than about 30%, preferably 50% may be achieved 
by one or more passes. The rolling is desired to be 
performed as quickly as possible. 

Even when the superconducting ceramics filled wire 
having the compressed oriented layer formed by the 
above-described process is finally subjected to heat- 
treatment in the air or in an oxygenic atmosphere at 
sintering temperature enough to sinter the 
superconducting ceramics, a C axial direction and 
thickness of the compressed oriented layer are stable. 

The same rolling in the process for fabricating the 
superconducting cable of this invention as one in the 
process for fabricating the superconducting wire is 
repeated. 

Figures 5 through 8 show steps of fabricating a 
superconducting cable of this invention. In Figures 5 
through 8, reference numeral 11 denotes a pipe made of 
Ag, numeral 12 denotes a sheath made of Ag, and numeral 
13 denotes a superconducting ceramics powder. The 
process for fabricating the superconducting cable 
comprises by providing a plurality of wires comprising 
the Ag sheath 12 and the superconducting ceramics 13, 
filling the wires in the Ag pipe 11 as shown in Figure 
1, drawing the Ag pipe to form a cable having a reduced 
diameter as shown in Figure 2, and further rolling the 
cable so as to be further flat-shape as shown in Figure 
3. This final step may be omitted, if not required. 
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Subsequently, the flat cable rolled in the previous 
step is subjected to rolling with a flat roll at a 
reduction ratio of greater than about 30%, preferably 
50%. By the rolling operations, the Ag pipe and Ag 
sheath are compressed and solid each other (Figure 4) . 

The thus-fabricated superconducting cable is heat- 
treated i n the air or in an oxygenic atmosphere at 
sintering temperatures enough to sinter the above- 
described superconducting ceramics to form a 
superconducting cable. 



EXAMPLES 

Next, the present invention will be concretely 
explained with reference to the following examples. 

Example 1 

As starting powder, Y2O3 powder, BaC03 powder and 
CuO powder each having an average grain size of 6 pm are 
provided and blended in a blend ratio: 
Y 2 03:15.13%, BaC03 : 52 . 89%, CuO:31.98% (% by weight) . 
The blended powder are calcined in the air, at a 
temperature of 900°C, for a retention time of 10 hours, 
and then ground to obtain powder having an average grain 
size of 2,6 Jim. Thus, a superconducting ceramics powder 
is produced which has a composition of YBa2Cu307 and has 
a perovskite structure. 

(1) The above-described superconducting ceramics is 
filled in an Ag pipe having dimensions of inner 
diameter: 7 mm x thickness: 1.5 mm, sealed the Ag pipe, 
subjected the above-described superconducting ceramics 
powder filled Ag pipe sealed to rotary-swaging to form a 
wire having a diameter of 3 mm, rolling the wire with 
two flat rolls to form a band-shaped wire having a 
thickness of 1.0 mm, and further subjecting the band- 
shaped wire to rolling with a flat roll at a reduction 
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ratio of 60% at one pass to form a band-shaped 
superconducting wire having a thickness of 0.4 mm. 

The above-described superconducting wire is heat- 
treated in the air at a temperature of 920°C at a 
retention time of 15 hours, and then critical current 
density, Jc, thereof is measured to obtain Jdc : 1.5 x 
10 4 A/cm 2 . The above-described band-shaped 
superconducting wire is cut, and then a test of 
orientation of the above-described superconducting 
ceramics powder filled layer is performed by X-ray 
diffraction, a compressed oriented layer, in which the C 
axial direction of crystalline of the powder is oriented 
perpendicularly to a longitudinal direction of the band- 
shaped superconducting wire, is formed at all of the 
above-de scribed filled layer. The cross sectional 
structure of the band-shaped superconducting wire is 
substantially shown in Figure 2. 

(2) Two of the band-shaped superconducting wires 
each having a thickness of 0.4 mm are stacked, and then 
rolled with a flat roll at a reduction ratio of 75%. to 
produce a composite superconducting wire. The critical 
current density, Jc, of the composite superconducting 
wire is measured to obtain Jc: 1.8 x 10 4 A/cm2* The 
above-described composite superconducting wire is cut^ 
and then a thickness of the superconducting ceramics 
powder filled layer is measured. As a result, it has 
been observed that the superconducting ceramics powder 
filled layer comprises two layers. Tests of orientation 
of these layers are performed by X-ray diffraction, and 
it has been observed that the two layers comprise a 
compressed oriented layer, in which the C axial 
direction of crystalline of the powder is oriented 
perpendicularly to a longitudinal direction of the band- 
shaped superconducting wire. The cross sectional 
structure of the composite superconducting wire is 
substantially shown in Figure 4. 
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Example ? 

As starting powder, Y2O3 powder, BaC03 powder and 
Cu& powder each having an average grain size of 6 \xm are 
provided and blended in a blend ratio: 
Y203:15.13%, BaC03 : 52 . 89%, CuO:31.98% (% by weight) . 
The blended powder are calcined in the air, at a 
temperature of 900°C, for a retention time of 10 hours, 
and then ground to obtain powder having an average grain 
size of 2.8 Jim. Thus, a superconducting ceramics powder 
is produced which has a composition of YBa2Cu307 and has 
a perovskite structure. 

A pipe of Ag having dimensions of inner diameter: 7 
mm x thickness: 1.5 mm is filled with the 
superconducting ceramics powder thus obtained, and both 
ends thereof are sealed. Subsequently, the Ag pipe is 
subjected to drawing to produce a wire having a diameter 
of 2 mm. 

Eleven wires thus obtained are provided and filled 
in. a pipe of Ag having, dimensions of inner diameter: 8 
mm x thickness: 1.2 mm (Figure 1) . 

The Ag pipe filled the wires therein "are subjected 
to drawing to produce a cable having an outer diameter 
af 3.2 mm (Figure 2) , and then rolling with a flat roll 
(Figure 3) . Subsequently, the rolled flat cable is 
further rolled with a flat roll at a reduction ratio of 
60% at one pass. Thus, the above-described Ag pipe and 
the Ag sheath are compressed and solid each other 
(Figure 4) . 

The thus-obtained superconducting cable is heat- 
treated in an oxygenic atmosphere at a temperature of 
5*20°C at a retention time, and critical current density, 
«Tc, thereof is measured to "obtain Jc: 2,4 x 10 4 A/cm 2 . 
The superconducting cable is cut, and it has been 
observed that a plurality of superconducting ceramics 
layers each having a thickness of 20 ^m are formed. A 
test of orientation of the superconducting ceramics 
layer exposed on the cross section is performed by X-ray 
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diffraction, it has been observed that a compressed 
oriented layer, in which the C axial direction of 
crystalline of the powder is oriented perpendicularly to 
a longitudinal direction of the band-shaped 
superconducting wire, is formed at all of the filled 
layer . 

The compressed oriented layers of the above- 
produced superconducting composite wires or cables is 
measured by X-ray diffraction and the results are shown 
in Figures 9 through 13 . 

The same procedures as in Example 1 are repeated to 
fabricate superconducting wires, except that Bi based 
oxide or Tl based oxide is used as Y based oxide. Tests 
of orientation of the superconducting ceramics layers of 
the superconducting wires are performed by X-ray 
diffraction to obtain a result which is similar to that 
of Example 1. The result measured by X-ray diffraction 
using Bi based superconducting ceramics oxide is shown 
in Figures 12 and 13. 

The above-described Bi based superconducting 
ceramics oxide is prepared by providing Bi203 powder, 
CaC03 powder, SrC03 powder and CuO powder as starting 
powder, compounding and mixing them in a predetermined 
compounding ratio to obtain a mixed powder, and 
calcining the mixed powder in the air at a temperature 
of from 700 to 800°C at a retention time of from 4 to 12 
hours. Also, the Tl based superconducting ceramics 
oxide is prepared by providing TI2O3 powder, CaC03 
powder, BaC03 powder and CuO powder as starting powder, 
compounding and mixing them in a predetermined 
compounding ratio to obtain" a mixed powder, and 
calcining the mixed powder in the air at a temperature 
of from 600 to 700°C at a retention time of from 4 to 12 
hours . 
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INDUSTRIAL APPLICABILITY 

This invention has effects that superconducting 
wires and cables each having high critical current 
density can be easily fabricated using the conventional 
superconducting ceramics powder. 
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1. A superconducting structural body comprising an 
oxide based superconducting ceramics powder having a 
perovskite structure and a covering body made of metal, 
preferably Ag filling the oxide based superconducting 
ceramics powder therein, the superconducting structural 
body having a compressed oriented layer in which a C 
axial direction of crystalline of the powder is oriented 
perpendicularly to a longitudinal direction of the 
superconducting structural body and in which a thickness 
thereof is greater than 5 Unu 

2. A superconducting wire comprising an oxide based 
superconducting ceramics powder having a perovskite 
structure and a metal sheath filling the oxide based 
superconducting ceramics powder therein, the 
superconducting structural body having a compressed 
oriented layer in which a C axial direction of 
crystalline of the powder is oriented perpendicularly to 
a longitudinal direction of the superconducting wire and 
in which a thickness thereof is greater than S Jim. 

3. A superconducting cable comprising a plurality of 
metal covered superconducting wires filled oxide based 
superconducting ceramics powder having a perovskite 
structure therein and a pipe made of metal, the 
superconducting structural body having a compress ed 
oriented layer in which a C axial direction of 
crystalline of the powder is oriented perpendicularly to 
a longitudinal direction of the superconducting wire and 
in which a thickness thereof is greater than 5 |lm. 

4. A process for fabricating a superconducting 
structural body comprising by rolling the 
superconducting structural body comprising an oxide 
based superconducting ceramics powder having a 
perovskite structure and a covering body made of metal 
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at a reduction ratio of greater than about 30% so that a 
compressed oriented layer, in which a C axial direction 
of crystalline of the powder is oriented perpendicularly 
to a longitudinal direction of the superconducting 
structural body and in which a thickness thereof is 
greater than 5 |im, is formed. 

5. A process for fabricating a superconducting wire 
comprising the steps: filling oxide based 
superconducting ceramics powder having a perovskite 
structure in a sheath made of petal, drawing the the 
sheath filled with the oxide based superconducting 
ceramics powder to form a superconducting wire, 
subjecting the superconducting wire to rolling with a 
flat roll at a reduction ratio of greater than about 
30%, and heat-treating the rolled wire at sintering 
temperatures enough to sinter the superconducting 
ceramics . 



6. A process for fabricating a superconducting cable 
comprising the steps: filling a plurality of 
superconducting wires in a pipe made of metal, the 
superconducting wires each comprising by filling oxide 
based superconducting ceramics powder having a 
perovskite structure, drawing the pipe filled with a 
plurality of the superconducting wires to produce a 
cable, subjecting the cable to final rolling with a flat 
roll so that a reduction ratio becomes greater than 
about 30%, and heat-treating the rolled cable at 
sintering temperatures enough to sinter the 
superconducting ceramics. 
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